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ABSTRACT 
Objective: To investigate and compare the phytochemicals, antioxidant activities of various crude extracts from fresh leaves of locally available 
plant Michelia champaca belonging to family Magnoliaceae.  
Methods: The present study was designed to perform preliminary phytochemical (qualitative and quantitative) analysis of various extracts. The crude 
extracts from the leaves of M. champaca were prepared using various organic solvents viz. Methanol (MCMET), Ethanol (MCETH), Hexane (MCHEX), and 
Chloroform (MCCHLO). In addition, total phenolic (TPC) and total flavonoid (TFC) contents of various extracts were also measured along with the 
evaluation of the antioxidant capacities using most widely accepted in vitro chemical tests such as DPPH and ABTS radical scavenging assay. 
Results: The methanolic extract of M. champaca showed the presence of maximum phytochemicals (12) when compared to other solvent extracts 
viz. Hexane (10), Ethanol (8) and Chloroform(7). The amount of phenolic and flavonoids present in solvents were in the order of 
Methanol>Hexane>Ethanol>Chloroform. The best antioxidant potential was found in the Methanol extract. The Methanolic extract exhibited an IC50
Conclusion: Phytochemical analysis of M. champaca (leaves) various extracts showed good amounts of phenolic and flavonoid contents and also 
exhibited significant antioxidant activity. A positive linear correlation between the antioxidant activities and the total phenolic and flavonoid 
contents of the plant extracts was observed. Study revealed variations in such reported activities due to different organic extraction solvents used. 
In overall conclusion, Michelia champaca has good potential as a source of natural antioxidant for animal health and food industry and further 
relevant studies on similar lines would be worthwhile. 
 
value of 72.03µg/ml (DPPH) and of 185.21µg/ml (ABTS), respectively for the two radical scavenging assays. 
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Medicinal plants are an integral part of our health care system and the 
most important source of life-saving drugs for the majority of the 
world’s population. Since time immemorial man has been using plants 
as medicine for developing immunity or resistance against cold, joint 
pains, fever etc. Plants have been an important source of medicine for 
thousands of years. Even today, the World Health Organization 
estimates that up to 80 percent of people still rely mainly on 
traditional remedies [1]. More than 25% of pharmaceutical drugs 
across the world are derived from the plant’s natural products [2]. 
Michelia champaca belongs to family Magnoliaceae is commonly 
known as Kanakchampa or Swarnachampa. It is abundant in the 
forests of the eastern sub-Himalayan tract and lower hills up to 
3000ft MSL and also in Assam, Myanmar, South India, and the 
Western Ghats. In India, this plant is cultivated in gardens and near 
the temples for its fragrant flowers and handsome foliage. Its 
volatile oil is highly esteemed in perfumery. Its fruits and flowers 
are attributed to several properties [3]. 
The plant is tall, evergreen with straight stem and smooth brown 
bark. It is native to tropical and subtropical South and Southeast 
Asia. It holds commercial importance, especially, its flower from 
where essential oils are obtained so it has a useful application in 
perfumery, cosmetics, hair oil, and pharmaceutical industries. The 
plant is traditionally used for the treatment of cough, fever, colic, 
leprosy, and rheumatism and also helps in curing cephalalgia and 
ophthalmia [4]. The stem bark is febrifuge, stimulant, and 
expectorant and is useful in chronic gastritis, bronchitis, and cardiac 
debility. Root and root bark are purgative and emmenagogue and 
are useful in the treatment of constipation, amenorrhea, and 
dysmenorrhea. The fruits are used in dyspepsia and renal diseases 
and are effective in healing cracked feet [5, 6]. 
In spite of the abundance, utility in perfumery and pharmaceutical 
industry as well as ethnomedicinal importance of M. champaca, 
meager data is available on this important plant, especially on its 
antioxidant properties. The study being reported here was envisaged 
with the scientific intention of estimating the total phenolics and 
flavonoids and the in vitro free radicals scavenging potential of 
Michelia champaca leaves using various organic extraction solvents. 
MATERIALS AND METHODS 
Chemicals and reagents 
Aluminium chloride (AlCl3), ascorbic acid (Vit C), gallic acid (3,4,5-
trihydroxybenzoic acid), ferric chloride (FeCl3), Folin-Ciocalteu 
reagent, sodium bicarbonate (NaHCO3), sulphuric acid (H2SO4), 
hydrochloric acid (HCl), acetic anhydride, chloroform (CHCl3),alpha-
naphthol, ethanol, hexane, chloroform, methanol, sodium hydroxide 
(NaOH), Fehling’s A and B solutions, ninhydrin, Quercetin [2-(3,4-
dihydroxyphenyl)-3,5,7-trihydroxy-4H-chromen-4-one]. All these 
chemicals used in the study were purchased from SD Fine Chem. Pvt. 
Ltd. 2, 2 diphenyl 1 picrylhydrazyl (DPPH) and 2, 2´-azinobis (3-
ethylbenzothiozoline-6-sulfonic acid) diammonium salt (ABTS) was 
obtained from Sigma-Aldrich. All the chemicals and reagents were of 
analytical grade. 
Plant sample collection 
The samples (fresh leaves) were collected from Forest research institute, 
Haldwani, Nainital district of Uttarakhand state (India) in the month of 
February 2017, strictly abiding by the standard precautions. 
Identification of plant was done by the Botany Department (DSB 
campus), Kumaun University, Nainital, Uttarakhand (Ref. n. RKT-7941). 
Extraction of the plant material and yield calculation 
The freshly collected leaves of M. champaca were washed with clean 
potable water, the water was drained out immediately and the 
leaves were shade dried for the evaporation of the water present on 
the surface of the leaves. Next, the leaves were chopped into small 
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pieces. These were shade dried for 3-4 d again to remove excess 
moisture. The completely dried leaves were ground in a mixer to 
obtain a fine homogeneous powder. The ground sample was further 
extracted by cold maceration for 72 h at 37 °C with occasional 
shaking with different solvents like methanol, hexane, chloroform 
and ethanol at ratio 1:10 (1 gm in 10 ml solvent) to ensure complete 
extraction. After this, the extracts were filtered through Whatman@
The percentage yield of various extracts of M. champaca was 
calculated by using the following formula 
Percentage Yield= (WE÷WS)×100 
 
filter paper and the extracts were collected and stored at 4 °C in the 
refrigerator in an airtight container until further use [7, 8]. 
Where (WE = weight of the plant extract; WS
Various extracts of M. champaca were subjected to preliminary 
phytochemical analysis, both qualitative as well as quantitative 
analysis as per standard methods. 
= Weight of the initial 
sample) 
Qualitative phytochemical analysis of different crude extracts 
of M. champaca 
Extracts were tested for the presence of active principles such as 
carbohydrates, reducing sugars, amino acids, saponins, glycosides, 
flavonoids, tannins, sterols, triterpenes, and phenols following 
standard procedures [7-9]. 
Preliminary quantitative phytochemical analysis of various 
extracts of M. champaca 
Determination of total phenolics content 
The amount of phenolics in plant extract was determined by Folin-
Ciocalteu reagent method of Singleton and Rossi, 1965 with slight 
modification [10]. The calibration curve was prepared by mixing 
different concentrations of Gallic acid (1 ml; 20-120μg/ml) with 5 ml 
of Folin-Ciocalteu reagent (ten-fold diluted) and 4 ml of Na2CO3
Determination of total flavonoids content 
 
(7.5%). The absorbance of the sample was measured at 765 nm. 
Gallic acid was used as a standard (1 mg/ml). All the tests were 
performed in triplicates. The results were determined from the 
standard curve and were expressed as mg Gallic acid equivalent 
(GAE)/gm of the leaves dried extract. 
Aluminium chloride colorimetric method was used to determine 
flavonoid content. The total flavonoid content (TFC) was determined 
from the calibration curve of Quercetin and expressed as milligram 
of Quercetin equivalent per gram of dried leaves extract (mg QE/gm 
of leaves dried extract). Total flavonoid content was determined 
according to the procedure of Zhishen et al.(1999) with slight 
modification [11]. 1 ml of the plant extract was mixed with 1 ml of 
methanol, 0.2 ml of 10% aluminum chloride, 0.2 ml of 1M potassium 
acetate and 5.6 ml of distilled water were added and kept at room 
temperature for 30 min. The absorbance was measured at 510 nm. 
Quercetin was used as a standard (1 mg/ml). All the tests were 
performed in triplicates. Flavonoid contents were determined from 
the standard curve and were expressed as mg Quercetin equivalent 
(QE)/gm of leaves dried extract. 
Evaluation of antioxidant activity 
DPPH free radical scavenging assay 
The DPPH assay method is based on the reduction of DPPH (2, 2-
diphenyl-1-picrylhydrazyl), a stable free radical was assessed by the 
standard method and adopted with suitable modification. When 
antioxidants react with DPPH, which is a stable free radical, it becomes 
paired off in the presence of a hydrogen donor (e. g., a free radical-
scavenging antioxidant) and is reduced to the DPPH-H and as a 
consequence, the absorbance decreased from the DPPH. Radical to the 
DPPH-H form, resulted in decolorization (yellow colour) with respect 
to the number of electrons captured. When a solution ofDPPH is mixed 
with that of a substance that can donate a hydrogen atom, then this 
gives rise to the reduced form (Diphenylpicrylhydrazine; non-radical) 
with the loss of this violet colour [12]. 
DPPH radical scavenging method is a rapid and sensitive procedure to 
observe the antioxidant activity of plant extract. The free radical-
scavenging activity of M. champaca leaves extracts were evaluated 
according to the method described by Blois (1958) and Ruwali et al. 
(2017) [13, 14] with some modifications. The stock solutions of the 
extracts were prepared in methanol to achieve the concentration of 1 
ml of 0.2 mmol DPPH solution. The dilutions were made to obtain 
concentrations (25,50,100,200 and 400μg/ml). A corresponding blank 
sample was prepared and Quercetin in different concentration was 
used as the reference standard. The experiment was performed in 
triplicate and the mixture was left for 30 min in the darkness at room 
temperature, and the absorbance was recorded at 517 nm
Where ‘Ac’ is the absorbance of the control; ‘As’ is the absorbance of 
the sample 
using UV-Vis 
spectrophotometer. The inhibition % was calculated using the 
following formula. 
Inhibition%=[(Ac-As)÷Ac]×100 
ABTS free radical scavenging assay 
2, 2´-azinobis (3-ethyl benzothiazoline-6-sulfonic acid) diammonium 
salt (ABTS) assay measures the relative ability of an antioxidant to 
scavenge the ABTS generated in the aqueous phase, as compared 
with Ascorbic acid standard. The ABTS is generated by the reaction 
of a strong oxidizing agent (e. g., potassium permanganate or 
potassium persulfate) with the ABTS salt. Reduction of blue-green 
ABTS radical colored solution by hydrogen-donating antioxidant is 
measured by the suppression of its characteristic longwave (734 
nm) absorption spectrum [15]. 
For ABTS assay, the procedure followed was the method of Re et 
al.(1999)with some modifications [16]. ABTS radical cation (ABTS+) 
was obtained by reacting ABTS+ stock solution with 2.45 mmol 
potassium persulfate (final concentration) (1/1, v/v) and allowing 
the mixture to stand in the dark for 12-16 h (hrs) before use. The 
ABTS+solution was diluted with ethanol to an absorbance of 
0.700±0.05 at 734 nm for measurements. The photometric assay 
was conducted on 0.9 ml of ABTS+
The scavenging activity was estimated based on the percentage of 
ABTS radicals scavenged by the following formula:  
%scavenging = [(Ac-As)÷As] × 100 
solution and 0.1 ml of sample 
extract of various concentrations and mixed for 45 sec; 
measurements were taken immediately at 734 nm after 15 min.  
Where—‘Ac’ is the absorption of control; ‘As’ is the absorption of 
tested extract solution. 
Statistical analysis 
All experiments were performed in triplicate and data were 
reported as mean±SD. The half-maximal inhibitory concentration 
(IC50
RESULTS AND DISCUSSION 
) value was calculated using the linear regression analysis. 
It is now an established fact that the free radical and reactive 
oxygen/nitrogen species become an important etiological factor in the 
pathogenesis of several diseases. Although, a number of antioxidants are 
available to reduce the risk/damage associated with the free radicals, but 
efficacy and safety of synthetic antioxidants is a matter of grave concern 
among scientists and is also an important current issue in the discovery 
of natural antioxidants [17]. Studies suggest that plant-derived bioactive 
constituents possessing antioxidant activity such as vitamins, alkaloids, 
tannins, terpenoids, phenolic compounds, flavonoids etc play a major 
role in the management of several diseases. Plant-derived herbal drugs 
have become a promising alternative to the available synthetic 
antioxidants.  
Extraction involves the use of an inert solvent which actively separates 
the molecules from the plant’s parts. The extracts obtained with various 
solvents (Methanol, Ethanol, Hexane, and Chloroform) were weighed 
and their percentage yields were calculated as compared to the initial 
weight of the plant material, to get the extractive values. 
Percentage yields of different organic solvents extract of M. 
champaca leaves 
The present 
study revealed that the extraction yield of methanol (19.30%) showed 
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the highest value, followed by the yields of hexane (18.84%), ethanol 
(18.18%) and chloroform (17.49%) The influence of nature of solvent 
and total time of extraction on the percentage extraction yield is shown
 
 
in the fig. 1. 
 
Fig. 1: Percentage yield of various solvent extracts of M. 
champaca (leaves) 
Phytochemical analysis 
The phytochemical screening was performed to identify the 
classes of chemical compounds present in the extracts. The 
Phytochemical screening test is of paramount importance in 
identifying a new source of a therapeutically and industrially 
valuable compound having medicinal significance, to make the 
best and judicious use of available natural wealth. Phytochemicals 
are naturally occurring primary and secondary compounds that 
are present in various plants to increase their medicinal value and 
used to fight various diseases. The phytochemical analysis of the 
plants is very important commercially and has great importance in 
pharmaceutical companies for the production of new drugs for 
curing various diseases. Phytochemicals are non-nutritive plant 
chemicals that have protective or disease preventive properties 
[18]. 
The phytochemical active compounds of M. champaca were 
qualitatively analysed from various extracts and the results are 
mentioned in table 1. 
 
Table 1: Preliminary phytochemical tests of various solvent extracts of M. Champaca 
Phytochemicals group (test for) MCME MCETH MCHE MCCHLO 
Carbohydrates + + + + 
Reducing sugar + + + + 
Tannins + - + - 
Phenolic + + + + 
Flavonoids + + + + 
Lignin + - + - 
Amino acid + + - - 
Saponins - - - + 
Glycosides + - - - 
Sterols + - + + 
Triterpenes + + - - 
Alkaloids + + + + 
(+) Presence of phytochemical compounds (-) absence of phytochemical compounds 
 
Various extracts of M. champaca were screened for a total of 12 
phytochemicals groups’ viz. carbohydrates, reducing sugar, tannins, 
phenolics, flavonoids, lignins, amino acids, saponins, sterols, 
triterpenes, and alkaloids. The Methanol extract of M. champaca 
showed the presence of maximum phytochemicals (12), when 
compared to other solvent extracts viz. Methanol (11), Hexane (8), 
Ethanol (7), chloroform (7), thus inferring that methanol being a 
better solvent in this context because methanol extract is used to 
prepare the phenolic/antioxidant extract due to the fact that the 
methanol has a high dielectric constant/polarity and can be 
categorized as the most suitable extracting solvent. 
The higher amount of such phytoconstituents, especially in methanol 
extracts of M. champaca leaves make it a strong free radical scavenger, 
indicating that this plant is a good source of natural antioxidants and can 
prevent free radical-mediated oxidative damage.  
It is expected that the important phytochemicals recognized in our 
study will be very useful in curing various diseases of this region. 
Phenolic and flavonoid quantitative determination 
Phenolic compounds are naturally occurring substances in fruits, 
vegetables, nuts, seeds, flowers, herbs and beverages and an integral 
part of the human diet. Several studies have indicated that the 
antioxidant activities of some fruits and vegetables were highly 
correlated with their total phenolic contents. Antioxidants are 
compounds that can delay or inhibit the oxidation of lipids or other 
molecules by inhibiting the initiation or propagation of oxidative 
chain reactions. The antioxidant activity of phenolic compounds is 
mainly due to their redox properties, which can play an important 
role in absorbing and neutralizing free radicals, quenching singlet 
and triplet oxygen, or decomposing peroxides [19]. 
Flavonoids are a class of phenolic compounds ubiquitously found in 
plant parts like leaves, seeds, fruits, bark, and flowers. They are also 
called plant secondary metabolites and have a wide range of action 
including several pharmacological effects and other health benefits 
in humans on account of their different properties like antioxidant, 
anti-inflammatory, antiallergic, antimutagenic, antiviral, 
antineoplastic and antithrombotic. Regular intake of flavonoids has 
reduced the risk of acute as well as chronic diseases like cancer, 
inflammatory responses and cardiovascular diseases [20]. 
 
 
Fig. 2: Total flavonoid and total phenolic content of M. Champaca. 
Values expressed are mean±standard deviation (n=3) 
 
In the determination of total phenolics and flavonoids, the results 
showed that the methanol solvent was better than other solvents to 
extract these compounds (fig. 2) which may be explained by its good 
polarity and solubility for phenolic compounds extracted from plants. 
The solvent with a low polarity such as chloroform showed much lower 
capacity for extracting phenolic and flavonoid compounds. The methanol 
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extract contains highest amounts of both (TFC 8.39±1.31 mg QE/gm; 
TPC, 6.85±2.43 mg GAE/gm) followed by Hexane (TFC 8.27±1.49 mg 
QE/gm; TPC, 6.82±2.26 mg GAE/gm), followed by ethanol extract (TFC 
5.9±0.23 mgQE/gm; TPC, 4.94±1.20 mgGAE/gm) and least in 
Chloroform extracts (TFC 4 mg±1.52QE/gm; TPC, 2.41±1.67 mg 
GAE/gm). Order of TFC and TPC among different solvents were in the 
order as Methanol>Hexane>Ethanol>Chloroform.  
Total phenolic and flavonoid content is an important factor in the 
consideration of antioxidant activity [21]. Therefore, the higher the value 
of both contents, the more beneficial the extract is to human health as 
they can quench (super-oxide) free radicals or primary oxidants. 
Mascarenhas et al.(2017) observed that leaves contained maximum 
phytochemicals. Besides this, leaves are readily available in all stages of 
plants in comparison to seeds, which make them easier to be exploited 
for the same. Therefore, more detailed studies are needed to be carried 
out on leaves, also with regards to its quantitative estimation [22]. 
Antioxidant activity (free radical scavenging activity of DPPH) 
DPPH assay has been extensively used for screening plant extracts 
because many samples can be accommodated in a short period and 
are sensitive enough to detect active ingredients at low 
concentration. The extracts containing a good amount of phenols 
and flavonoids possess potential antioxidant activity. Previous 
studies on other medicinal plants have also reported a positive 
correlation between phenolic and flavonoid content and DPPH 
radical scavenging activity of plant extracts [23]. 
The free radical scavenging activity of the various extracts of M. 
champaca leaves has been tested by DPPH radical method using 
Quercetin as a reference standard. The concentration ranged from 
25-400μg/ml (fig. 3). DPPH is a very stable free radical. In the case of 
Methanol extract and other extracts, 400µg/ml concentration 
showed maximum DPPH radical scavenging activity followed by 
200µg/ml, 100µg/ml, 50µg/ml and 25µg/ml. 
 
 
Fig. 3: DPPH radical scavenging activity of various solvent extracts, values expressed are mean±standard deviation (n= 3) 
 
The effect of antioxidants on DPPH radical scavenging is thought to 
be due to their hydrogen donating ability. The extent of decrease in 
the absorbance of DPPH in the presence of antioxidants correlates 
with the free radical scavenging potential of the antioxidant. Fig.3 
shows that both Quercetin and methanolic extract scavenged DPPH 
radicals in a dose-dependent manner, though by different 
capabilities. These scavenging activities are most probably and 
mostly due to the presence of various phenolic compounds. 
The concentration of the sample at which the inhibition percentage 
reaches 50% is defined as the IC50 values thus IC50 values is defined as 
the concentration of substrate that causes 50% loss of the DPPH 
activity and was calculated by linear regression plots of percentage of 
antiradical activity against the concentration of the tested compounds. 
Thus, IC50values are negatively related to the antioxidant activity, the 
lower the IC50 value, the higher the antioxidant activity of the tested 
sample and vice-versa. The radical scavenging activity and antioxidant 
potential of the plant extracts were determined by the ability of plant 
extracts to scavenge the stable free radical DPPH and convert into 
Diphenyl picryl hydrazine. The degree of decolourization from purple 
to yellow colour was measured spectrometrically at 517 nm. The 
amounts of antioxidant activity present in various solvents were in the 
order of Methanol, Ethanol, Hexane, and Chloroform. The lowest IC50 
value is 72.03±1.29μg/ml was observed in Methanol extract and the 
highest 228.60±2.42μg/ml in Chloroform extract. IC50 values for 
Quercetin is 69±1.18μg/ml. IC50 
 
value was calculated by linear 
regression plots of the antiradical activity against the concentration of 
the tested compounds. 
Table 2: IC50 
Assay 
(µg/ml) value of Quercetin and various solvent extract, values expressed are mean±standard deviation (n= 3) 
MCMETH MCHEX MCETH MCCHLO Quercetin  
DPPH˙ radical scavenging activity 72.03±1.29 100.79±0.82 202.71±1.31 228.6±2.42 69±1.18 
 
Table 2 shows IC50 values of M. champaca leaves extracts in various 
solvent in comparison to Quercetin (standard). The methanol extract 
of M. champaca exhibits significant activity with low IC50 value. M. 
champaca IC50 values varied from 72.03μg/ml for the Methanol 
extract (the most active) to 100.79μg/ml for the Hexane extract and 
202.71μg/ml for Ethanol extract to 228.60μg/ml for the Chloroform 
extract (the least active). This indicated that Methanol extract has 
maximum, while Chloroform samples had least antioxidant activity 
and this analysis also reveal that there is a positive correlation 
between IC50
The ABTS scavenging test is used to determine the antioxidant 
activity (by estimating peroxide formation) of both hydrophilic and 
hydrophobic compounds. The assay measures ABTS radical cation 
formation induced by metmyoglobin and hydrogen peroxide. The 
formation of the colour ABTS radical is suppressed by antioxidants 
by electron donation radical scavenging. The quantity of antioxidant 
in the test sample is inversely proportional to the ABTS radical 
development [24]. 
 and total phenolic and flavonoids concentrate. 
ABTS radical scavenging activity 
The ABTS radical cation is generated by the oxidation of ABTS with 
potassium persulfate, and its reduction in the presence of hydrogen-
donating antioxidants is measured spectrophotometrically at 734 
nm. This decolorisation assay measures the total antioxidant 
capacity in both lipophilic and hydrophilic substance. The effect of 
the antioxidant concentration and the duration of the inhibition of 
the radical cation’s absorption are taken into account when the 
antioxidant activity is determined. 
Ruwali et al. 




Fig. 4: ABTS radical scavenging activity of various solvent extracts, values expressed are mean±standard deviation (n=3) 
 
Crude extracts of leaves of M. champaca are efficient free radical 
scavengers. The amount of Antioxidant potential present in solvents 
were in the order of Methanol>Hexane>Ethanol>Chloroform. This 
indicated that Methanol extract had a maximum while, Chloroform 
samples had least antioxidant activity and this analysis also revealed 
that there is a positive correlation between IC50
The IC
 and phenolic and 
flavonoids concentration. Fig. 4 shows the comparison of ABTS free 
radical scavenging activity of various extracts of M. champaca in 
comparison to Ascorbic acid (standard). 
50 values of these extracts (table 3) are also calculated to 
further evaluate the antioxidant activity. IC50
 
 values varied from 
185.21±2.64µg/ml for the Methanol extract (the most active) to 
342.43±3.11µg/ml for Hexane extract and 614.2±2.16µg/ml for 
Ethanol extract to 710.96±0.24µg/ml for Chloroform extract (the 
least active). Results for the assays of the antioxidative activity 
showed that M. champaca, MCMET extract has the ability to 
scavenge ABTS and DPPH radicals in a dose-dependent manner, to a 
much better extent than MCHEX, MCETH, and MCCHLO extracts. 
Table3: IC 50 
Assay 
(µg/ml) value of ascorbic acid and various solvent extracts, values expressed are mean±standard deviation (n=3) 
MCMETH MCHEX MCETH MCCHLO Ascorbic acid  
ABTS radical scavenging activity 185.21±2.64 342.43±3.11 614.2±2.16 710.96±0.24 111.15±1.81 
 
The ABTS radical is reactive towards most antioxidants including 
phenolics, thiols, and Ascorbic acid. During this reaction, the blue 
ABTS radical cation is converted back to its colorless neutral form. 
The scavenging activity of ABTS radical by the leaves extract was 
found to be appreciable and this implies that the extracts may be 
useful for treating radical related pathological damage especially at 
limited concentrations [25]. The ABTS model can be used to assess 
the scavenging activity of both the polar and non-polar samples. The 
ABTS assay is based on the inhibition of the absorbance of the 
radical cation ABTS, which has a characteristic long wavelength 
absorption spectrum. The ABTS chemistry involves the direct 
generation of ABTS radical mono cation with no involvement of any 
intermediary radical. 
CONCLUSION 
The present investigation reports the estimation of the qualitative 
phytochemicals, total phenolics and flavonoids and the in vitro free 
radicals scavenging potential of various extracts of Michelia 
champaca leaves. The preliminary phytochemical screening revealed 
a rich number of phytoconstituents groups viz. flavonoids, alkaloids, 
tannins, glycosides, carbohydrates, amino acids, saponins, and 
phenolic compounds. Quantitative phytochemical analysis showed 
good amounts of phenolic and flavonoid contents and also exhibited 
significant in vitro antioxidant activity. A positive linear correlation 
between the antioxidant activities and the total phenolic and 
flavonoid contents of the plant extracts was observed. Study 
revealed variations in such reported activities due to different 
organic extraction solvents used. In overall conclusion, Michelia 
champaca has a good potential as a source of natural antioxidant for 
animal health and food industry and further relevant studies on 
similar lines would be worthwhile. 
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